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Abstract

Background/Aim. Otitis media with effusion (OME) is
characterized by the prolonged presence of fluid (longer than
12 weeks) of different viscosity in the middle ear, without
perforation of the eardrum or signs of acute inflammation.
The conservative treatment does not always provide satis-
factory recovery, so surgical treatment may be unavoidable.
The aim of the study was to determine the incidence, type
and frequency of complications caused by ventilation tube in-
sertion as a part of treatment for OME in children, and spe-
cifically, to evaluate the evolution of these changes over the
extended period of time. Methods. During a 5-year period
(1986–1991), 84 children with chronic bilateral OME, aged
from 6 months to 12 years, were enrolled in the study and
treated with ventilation tube insertion. All the patients were
periodically checked every 6 months over a 3–8 year period
following the intervention (otomicroscopic examination,
audiometry, tympanometry), and reexamined in 2013 (22–27
years after the primary surgical intervention). Results. The
complications observed in this study (51%) were atrophic
scarring of the tympanic membrane, myringo- and tympano-
sclerosis, retraction of the eardrum, persistent perforations,
granulation tissue formations, development of chronic otitis
and sensorineural hearing loss. Conclusion. The incidence of
complications after ventilation tube insertion was 51% in this
study. Atrophic scars and myringosclerosis were the most
prominent complications. Despite high complications rate
ventilation tube insertion still remains the treatment of choice
in children with otitis media with effusion.
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Apstrakt

Uvod/Cilj. Hroni ni sekretorni otitis definiše se kao pro-
duženo prisustvo sekreta (duže od 12 nedelja) razli ite gus-
tine u srednjem uvu, bez perforacije na bubnoj opni ili zna-
kova zapaljenja. Kako konzervativno le enje esto ne daje
zadovoljavaju e rezultate, hirurška intervencija može biti
neizbežna. Cilj ovog rada bio je da se odredi incidencija, tip i
u estalost komplikacija nakon hirurškog le enja (implanta-
cije ventilacionih cev ica) kao dela le enja dece sa ovim
oboljenjem, kao i da se proceni evolucija ovih promena u
produženom vremenskom periodu. Metode. Tokom peto-
godišnjeg perioda (1986–1991) 84 dece sa obostranim se-
kretornim otitisom, uzrasta od 6 meseci do 12 godina bilo je
uklju eno u studiju i le eno implantacijom ventilacionih ce-
v ica. Sva deca su pra ena i periodi no kontrolisana 3–8
godina nakon intervencije (otomikroskopski pregled, audi-
ometrija, timpanometrija) i ponovo pregledana tokom 2013.
godine, odnosno 22–27 godina nakon primarne hirurške
intervencije. Rezultati. Registrovane komplikacije u ovoj
studiji (51%) bile su atrofi ni ožiljci, timpano- i miringoskle-
roza, razli iti stepeni retrakcije bubne opne, granulaciono
tkivo, razvoj hroni nog otitisa i pojava senzorineuralne na-
gluvosti. Zaklju ak. U estalost pojave komplikacija nakon
implantacije ventilacionih cev ica vrlo je visoka, u našoj stu-
diji iznosila je 51%. Naj eš e komplikacije bili su atrofi ni
ožiljci na bubnoj opni i miringoskleroza. Iako je broj kom-
plikacija veliki, implantacija ventilacionih cev ica i dalje os-
taje terapija izbora u le enju dece sa hroni nim sekretornim
otitisom.

Klju ne re i:
otitis media, serozni; hirurgija, otološka, procedure;
uvo, srednje, aeracija; le enje, ishod; deca.
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Introduction

Otitis media with effusion (OME) is characterized by
the prolonged presence of fluid of different viscosity in the
middle ear, without perforation of the eardrum or signs of
acute inflammation. This fluid (secretion) can cause limited
mobility of tympanic ossicular chain. It is most commonly
seen in childhood, between the ages of 7 months and 6
years, with a higher prevalence during winter months 1. The
disease has usually slow and silent course with the symp-
toms that are vague and in most cases not clinically signifi-
cant, while its etiology still remains unclear. When the
condition is misdiagnosed or not treated adequately, it can
lead to serious consequences and impair function of stato-
acustic apparatus. Considering the fact that the condition is
almost always bilateral, long lasting hearing loss can have
great impact on psychokinetic and speech development in
childhood.  Children with persistent OME are usually hy-
peractive, inattentive, with different behavioral problems
and usually have decreased quality of life compared to their
peers 2, 3.

Conservative treatment does not always provide ade-
quate recovery. In these cases, surgical treatment may be in-
evitable, including ventilation tube insertion, with or without
adenoidectomy. Myringocentesis and ventilation tube inser-
tion are still commonly performed in everyday ear, nose and
throat practice, and the possibility of complications is evi-
dent; therefore, it is very important to identify advantages
and disadvantages of this surgical procedure.

Possible late complications of ventilation tube insertion
reported in the literature are: persistent otorrhea, persistent
perforation of the eardrum, atrophic scars, tympano- or my-
ringosclerosis with or without ossicular chain fixation,
granulation tissue, cholesteatoma, and sensorineural hearing
loss 4, 5. Some authors reported various eardrum changes
following this procedure in as much as 80% of cases 5. It is
important to note that many of these complications may re-
sult from the disease itself.

The aim of this study was to determine the incidence,
type and frequency of complications caused by ventilation
tube insertion as a part of treatment for OME in children, and
specifically, to evaluate the evolution of these changes over
the extended period of time.

Methods

During a 5-year period (1986–1991), 84 children with
chronic bilateral OME, aged from 6 months to 12 years, were
enrolled in the study and treated with ventilation tube inser-
tion. In most cases (in 157 of 165 ears), “Tübingen“ gold
prosthesis was implanted, most commonly in anterior infe-
rior quadrant (86.06%), and in rest of the cases in anterior
superior quadrant (13.94%). In 30.3% of cases, reimplanta-
tion was performed, while 14.54% of patients underwent the
intervention more than twice. Average aeration time was 8
months and 21 days. All the patients were periodically
checked, every 6 months, over a 3–8 year period following
the intervention (otomicroscopic examination, audiometry,

tympanometry), and reexamined in 2013 (22–27 years after
the primary surgical intervention). A total of 71 patients
came to reexamination visit.

Statistical analysis included descriptive methods of re-
cording absolute and relative frequencies of the observed
features, as well as hypothesis testing and determining the
level of significance using Pearson’s 2 test and Fisher’s ex-
act test. The level of correlation was determined using the
contingency coefficient (C).

Results

The study found that incidence of various complications
of ventilation tube insertion after extended period of time
was 51%.

In the early postoperative period, atrophic areas formed,
usually occupying small areas (up to 3 mm), except in 4
cases were they involved almost half of the eardrum, and 4
other cases were they involved the entire surface of the tym-
panic membrane. Furthermore, there were 2 cases of eardrum
perforation due to the atrophic scarring. At the last examina-
tion, all cases showed atrophic areas localized exclusively in
the anterior inferior quadrant of the eardrum, involving area
of up to 3 mm in diameter.

In the early postoperative period, mild retraction of the
tympanic membrane was also observed, involving anterior
part of the membrane in 3 cases, and posterior superior quad-
rant in 3 other cases. On the later reexamination, from 2
cases, which both had retraction situated in upper portion of
the membrane, one of them had a form of retraction pocket.

Tympanosclerotic scars at sites of previously implanted
ventilation tubes were observed in 25 cases at previous fol-
low-up examinations, and 15 of them spread more exten-
sively over the membrane, involving less than half of its sur-
face. In adulthood, these scars were present at the exact lo-
cations and with the same extent as in the past period.

In the cases of 6 verified persistent perforations, there
were no observable signs of inflammatory process in the ear,
and myringoplasties were performed at adolescent age. In 5
remaining cases, chronic suppurative otitis developed; 3 pa-
tients had severe sensorineural hearing loss, in 3 cases exten-
sive polypous granulomatous process of the middle ear's mu-
cosa was confirmed, while 2 patients developed choleste-
atoma (one with protympanic localization, and the other with
extensive features).

All of these cases were treated with surgical procedures
(in one case with 2 reinterventions). On the latter reexamina-
tion, in adulthood, only 2 patients had pathological findings,
one case of the radical trepanation, and one tympanic mem-
brane perforation. In the rest of the cases, otologic findings
showed no abnormalities. On reexamination, we observed
new case of chronic suppurative otitis in adulthood, which
was surgically treated at other hospital (Table 1).

In 80 (48.48%) ears in early adolescence and 76
(54.28%) in adulthood no complications were observed. The
patients did not have any symptoms and their otomicro-
scopic, audiometric and tympanometric findings were nor-
mal.
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Figure 1 clearly shows a significant correlation between
repeated myringocentesis on the same ear and later occur-
rence of atrophy and tympanosclerosis of eardrum. In regard
to the incidence of remaining complications, frequencies
were low, and with statistical testing, these differences com-
pared to the number of myringocentesis with ventilation tube
insertion in the same ear, showed no significant difference (p
< 0.05).
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Fig. 1 – A correlation between the frequencies of
atrophy/tympanosclerosis of the tympanic membrane and

the number of myringocenteses with ventilation tube
insertion in the same ear.

Discussion

Although the earlier presumption that implantation of
ventilation tubes in children with bilateral OME has a bene-
ficial effect on hearing, it was shown that the procedure is
only of short duration efficacy, and researchers failed to
prove that it has any impact on speech and language devel-
opment in these children 6–8.

Atrophic areas on the tympanic membrane are the most
frequent complication of ventilation tube insertion in our
study. They appear when the tissue repair is inadequate due to
the lack of middle layer of the membrane, and they are local-
ized to the site of previous tube implantation. In the cases of
reimplantation, this complication was more frequent. The
prevalence of segmental atrophy in ears where ventilation
tubes were implanted can vary between 16% and 74%, while

certain percent of these changes is seen in ears that had never
been implanted (up to 30%) 9, 10. Progression of these scars is
possible in the first couple of years after the extraction, which
can lead to more serious complications in the future if middle
ear ventilation remains poor – retraction pocket formation,
atelectasis, and cholesteatoma. According to our results, these
scars are in most cases minimal and without change, with rare
tendency of further development. After a longer follow-up pe-
riod, a significant number of these changes resolved.

Atrophic scars and pars flaccida retraction pockets were
not common in early postoperative period, and in adulthood
the occurrence was even lower. The observed low incidence
of development is probably due to the normalization of mid-
dle ear ventilation in most cases after implantation. These
changes are also considered to be complications of the dis-
ease itself by some authors 11.

Tympano(myringo)sclerosis is the second most common
complication. It represents hyaline degeneration and calcifica-
tion of the fibrous layer beyond the mucosa. In cases of reim-
plantation these changes appeared more frequently, and pro-
gressed in 10 of 42 cases in the first couple of years after the
intervention, which is in accordance with reported findings by
other authors 12. After this period, these scars become stabile
and permanent, and lose the tendency both of progression and
regression. It is debated in literature whether these changes are
sequelae of the disease itself or represent a complication of
previously implanted ventilation tube. The estimated risk ratio
for the development of myringosclerosis at the site of previ-
ously implanted ventilation tube is 24.5% 9.

In our opinion, persistent perforations, in half of the
cases when they are “dry”, with normal otomicroscopic
findings in the tympanic cavity, represent the treatment op-
timum because they allow for prolonged aeration. The re-
ported prevalence of this complication in the literature is
around 3% 13. In these cases, myringoplasty should be de-
layed until the adolescent period, with regular follow-ups. In
cases of chronic otitis or cholesteatoma development, the
surgery should be performed earlier.

The observed causal connection between the ventilation
tube insertion and latter occurrence of cholesteatoma in 2 cases
is still unsolved. The possible causes are epithelial migration in
tympanic cavity over the edges of the perforation and retraction
pocket formation on the atrophic tympanic membrane after the
extraction. The prevalence of this serious complication is re-
ported to be 1.1% 14. It is considered that implantation of ven-
tilation tubes can be complicated by the development of cho-

Table 1
Complications 3–8 years and 22–27 years after the implantation

Ear, n (%)Complications after 3–8 years after 22–27 years
Atrophy of the eardrum 48 (29.09) 15 (10.71)
Tympanosclerosis 42 (25.45) 35 (25.00)
Persistent perforation 11 (6.66) 3 (2.14)
Retraction 6 (3.63) 2 (1.42)
Granulation tissue 3 (1.81) /  /
Sensorineural hearing loss 3 (1.81) 3 (2.14)
Cholesteatoma 2 (1.21) /  /
No complications 80 (48.48) 76 (54.28)
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lesteatoma or it is a sequelae of the disease itself. The incidence
of cholesteatoma formation is significantly higher in patients
with poor Eustachian tube function. The development of cho-
lesteatoma is most probably sequelae of both the disease and
surgical intervention. Although a serious complication, chronic
otitis can be managed and stabilized till adulthood if diagnosed
and surgically treated in a timely manner.

Conclusion

The incidence of complications after ventilation tube
implantation is very high, reaching 51% in our cases, but

they are mostly mild with no significant pathological or
functional consequences. Atrophy and tympano (myringo)
sclerosis are the most common complications. Several years
after the intervention, these changes can progress, but they
tend to stabilize as time passes. Persisting perforations, cho-
lesteatoma and sensorineural hearing loss are uncommon but
serious complications that require surgical treatment. Con-
sidering that myringocentesis with ventilation tube implanta-
tion leads to functional and morphological healing of the ear
and that serious complications are rare, this intervention still
represents treatment of choice for chronic otitis media with
effusion.
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